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INTRODUCTION

The dwarf wedge mussel (Alasmidonta heter~on) is a small freshwater mussel
that was Federally listed as Endangered in 1990 (50 CFR 944)7), due to a
severe decline in documented occurrences. Although the Recovery Plan for
this species is in the process ofj bein~. develop&,—successful restoration
will undoubtably r~ui±é a greater understanding of the species’ life
r~uisites and the reasons for its decline.

The dwarf wedge mussel is a maber of the ~ti1y Unionidae. It is small in
size, ~rarely exceeding 1.5 inches in length, and lives on muddy sand and
gravel bottQas in streams and rivers of slow to ncdente current, with
little silt deposition. A host fish is reuired for the developnent of the
larvae, or glochidia, of most freshwater mussels. The host fish for the
dwarf wedge mussel has not yet been identified. The dwarf wedge mussel is
usually found in association with the ~nrnon elliptio (Elliptio complanata),
a larger fresh water mussel, throughout its range (Clarke 1981). In New
England, the triangle floater (A. undulata), the alewife floater (Anodonta
undulata), and the eastern larrp mussel (lampaiis radiata) are also often
found with the dwarf wedge mussel.

According to Master (1986), the dwarf wedge mussel was discovered in the
1800’s, and has always been considered rare. The species was found solely
in Atlantic slope drainages from North Carolina to New Brunswick. Originally
the mussel was known to exist in 70 localities in 15 major drainages. In
recent years, it has only been found at 14 sites. Only two viable
populations are presently known to exist in New England; one in the Ashuelot
River in Keene, New Han~ishire, and one in the Connecticut River through an
approxinately 16 mile stretch that runs from North Hartland (Sumners Falls),
Vermont to just south of Weathersfield, Vermont. The Ashuelot River
population appears to be declining. The status of the Connecticut River
population is presently under study (S. von Oettirigen, USEWS, pers.
c~n.).

Few rivers in New England have not been dramatically altered by human
activities, including dairaning, channelization, industrial and municipal
discharges, as well as non-point runoff. Freshwater mussels have been
reported to be adversely hipacted by poor water quality. Specific factors
that have been implicated include: low dissolved oxygen, lcr,j pH, siltation,
1cM alkalinity and hardness, and pollutants including potassium, copper,
chlorine, cadmium, and arsenic (Fuller 1974). Master (1986) discusses
evidence that the dwarf wedge mussel is intolerant of poor water quality.
~iarf wedge mussels may also have been displaced from some locations by
construction activities such as bridges, and riprap for bank stabilization.

The Ashuelot River is a small trihitary to the Connecticut River that
traverses a rural area of southwestern New Hampshire. However, the Ashuelot
River has been dramatically altered by the construction of an Army Corps of
Engineers flood control dam, the Surry Mountain Dam, just upstream of the
dwarf wedge mussel population. Also, along the banks of the Ashuelot, in
the vicinity of the dwarf wedge mussel population, a golf course and
agricultural land potentially provide opportunities for pesticide and
fertilizer runoff into the river. The Connecticut River has been severely
altered by numerous hydroelectric dams, which have created a series of
unnatural impoundments, which have highly fluctuating water levels. The
water quality of the Connecticut River has also historically received
industrial and sewage effluents, and has experienced siltation and shoreline
dev~etation.



Fig. 1. Contaminant sampling locations in the Connecticut,
Ashuelot, and Mill Rivers, 1880.
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The pirpose of this study was to provide a cursory screening for heavy
metals, pesticides, and organochlorine ocaipainds in the locations of the
Connecticut and ~shuelot pcçulations as a means of exploring potential
pressures that may be affecting the mussels. A third location, in the Mill
River just below Northampton, Massachusetts, was investigated because a
population of dwarf wedge mussels existed there as recently as 1973, and
is now believed to be extirpated (Master 1986). This location could be
considered as a candidate for population reestablishment should this
strategy be deemed feasible and necessary for recovery of the species.

STUDY AREA

The Connecticut River is the largest and longest river in New England,
draining a watershed of 11,265 square miles frau the Connecticut lakes in
northern New Hampshire to long Island Sound in Saybrook, Connecticut
(Merriran and Thorpe 1976). The Connecticut River was the natural route for
ccmuuerce for interior New England before the development of railroads
(McNary et al. 1913). tough the construction of dams, locks, and canals,
the Connecticut River became the first river in North ~merica to be
developed for navigation (Martin 1951). Later, the river provided power for
industry. At present, five dams provide for hydroelectric facilities along
the mainstem of the Connecticut River.

The section of the Connecticut River where the mussels are known to exist
traverses primarily rural countryside, so the banks of the river are either
vegetated by native trees and shrubs, or by farm crops. The river is mostly
deep and slow moving, with the dwarf wedge mussels inhabiting gravelly
shallows in locations along the edge of the river. It should be noted that
the Connecticut River exists within the State of New Hampshire to the high
water mark on the west bank. However, dwarf wedge mussel occurrences along
the west bank of the Connecticut River are usually described as being
located in the State of Vermont.

The Ashuelot River drains an area of 71.1 square miles (USGS 1972), and
flows into the Connecticut River near the southwest corner of the State of
New Hampshire (Fig. 1). North of the City of ICeene, the ~shuelot River
traverses a mostly rural area which has historically been farmed. Much of
the area is now forested, with sate hate development. The dwarf wedge
mussel is kna.qn to exist primarily throughout an approximately three mile
stretch of the river below the Surry Mountain Dam and above the City of
Keene. The Eretwood Golf Course exists along the east bank and a portion
of the west bank in this stretch, and farmland planted to corn comprises
imith of the rest of the west bank. Presently, there are plans to convert
the farmland to additional golf course (City of Keene Conserv. Comm., pers.
cnn.).

The Mill River flows frau the northwest into the Connecticut River at
Northampton, Massachusetts, after draining an area of 52.8 square miles
(USGS 1972) (Fig. 1). The river is mostly quick-flowing and shallow with
a sandy gravel substrate. Except for passing through Northampton, the river
is rural, with forest and farmland bordering its banks.
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METHODS

In the Connecticut River, two sampling stations were chosen; one in each of
the two dwarf wedge mussel occurrences known in 1990. During the sununer of
1991, mussels were found scattered throughout the reach. Figure 1 shows the
two locations, Cr1 in North Hartland, Veriront, and Cr2 in Weathersfield,
Vernont. Connecticut River samples were collected in July of 1990. One
sediment sample was collected fran each station. Sediments fran an area
near dwarf wedge nissels were collected with a stainless steal spoon, and
placed in a acid-rinsed, solvent-rinsed glass jar. Sediments were stored
by freezing before shipping. Twenty of the largest Elliptic cvmplanata were
collected fran around dwarf wedge mussels at each station. Elliptic was
selected as a surrogate for A. hetercdorz because of its usual co-occurrence.
The ten mussels collected for organocifLorine analyses were wrapped in
aluminum foil, placed in plastic bags, and frozen. The ten mussels
collected for metal analyses were placed in acid-rinsed, solvent-rinsed jars
and frozen before shipping. Water samples were collected fran each station
by ezuersing a cubitainer. Water samples were also frozen before shipping.

Six locations were chosen for sampling in the Ashuelot River (Fig. 2). ASH5
was located above the Surry Mountain Darn Reservoir. ASH6 was located just
bela.q the darn, ASH 4, 3, and 2 were located along the golf course, and ASH
1 was located bela, the golf course. Sedim~ents were collected fran the
stations in June and September, (high and low water events), in a similar
manner as for the Connecticut River. In June, Elliptic cornplanata and water
samples were also collected fran each station in a similar manner as for the
Connecticut River. l&issels were not collected from ASH5 as none were
located.

Only one sample was collected from the Mill River. FUll was located just
below the Route 10 bridge in Nbrti-iampton (Fig. 1). Sediments, water, and
Elliptic complanata were collected in August of 1990. Since no dwarf wedge
mussel are presently known ft exist in the Mill River, Elliptic were
collected from an area considered ft be suitable habitat for Alasmidonta
heterccicn.

Organoçtoqthate and carbamate pesticide analyses were conducted by the
Patuxent Analytical Control Facility. Organodilorine analyses were
conducted by the Environmental Trace Substance Laboratory. Mussels were
analyzed, by site, as a caposite of soft body parts. Sediments were
analyzed for grain size. Mussel tissues and sediments were analyzed for
organodilorine, organophos~~ate, and carbamate pesticides, and heavy metals.
Water samples were analyzed for heavy metals only. Sediments were analyzed
for twenty-one metals. Tissue and water samples were analyzed for 12
metals. Mercury was detected using cold vapor atomic absorption. The other
metals were quantified by ICP (inductively coupled plasma) analyses. All
metals reported by the laboratory as “not detected” are reported here as
half the detection limit.



Fig. 2. Specific sampling locations in the Ashuelot
River, 1880.
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RESULTS

Sediments

The saiiirient diaracteristics at each of the sample stations are provided in
table 1, including percent sand, silt, clay, and moisture, and the total
weight of the samples. All of the samples were over 90% sand except ASH5,
Cr1, and Cr2, which ranged fran 57% sand (ASH5 in Septei±er) to 76.5% sand
(ASH5 in June) (Fig. 3). The percent silt in the secthient collected frau
the Asbuelot River was generally higher in Septeiter samples than in the
June samples (Fig. 4).

Organoclilorine cxxrpcuzxIs were not detected in any of the secthnent samples,
with the exception of a trace amount of chiordane at ASH1 and p,p’ -DDE at
ASH5 (~eMix 1). Organophosphates and carbamates also were not detected
at any of the stations (?~ppendix 2).

Table 2 displays the metals found in the sediment samples. Levels of
arsenic, cbrcrniurn, cadmium, copper, lead, mercury, nickel, and zinc were
compared to criteria developed by Bahnick et al. (1981) for Great lakes
harbors sediments. Arsenic exceeded the Eahnick et al. ‘s criterion for
unpolluted sediment (<3 ppm) at all of the stations. Levels ranged fran 3.5
to 5.0 ~n. C1~ranium and nickel levels exceeded the unpolluted level
reported by Bahnick et al. of <25 and <20 ppm, respectively, at stations
ASH5 and Cr1. CT2 also exceeded the unpolluted level for nickel. ASHS
exceeded the unpolluted level of copper (<25 Wa) and zinc (<90 ppm).
Mercury, lead, and cadmium were detected in all of the sediment samples
below concentrations considered polluted by Bahnick et al., <1.0, <40.0, and
<6.0, respectively. Figures 5, 6, and 7 illustrate the levels of copper,
lead, and zinc in the sediments.

long and Morgan (1990) provide a literature review for silver and concluded
that effects to aquatic biota have generally been otserved when sediment
levels are greater than 1.7 ppm. Sediments frau all of the sample stations
in the Ashuelot River exceeded this level. The concentrations of silver in
sednnents fran the stations in the Connecticut and Mill Rivers were found
to be below the 2.0 ppm detection limit for this study. Figure 8
illustrates the levels of silver in the river seiinents.

Little literature exists regaxding toxicity or sediment quality criteria for
the other metals. However, in reviewing the data it appears that metal
concentrations in the sediments in general, were higher at stations ASH5,
and C~l and Cr2 than at the other stations. Also, levels tended to be
higher in the samples collected in September frau the Ashuelot River than
in June. These trends uay be explained by the higher silt content in these
samples (Fig. 3).



Table 2 (Continued).

Reference
Nuiter Al As B Ba Be Cu

ASH1—SA 3.0 6870.0 4.0 1.0 35.0 0.3 9.2

ASH1—SB 3.0 9420.0 4.5 1.0 44.6 0.4 8.3

ASH2—SA 3.0 8420.0 4.0 1.0 39.8 0.2 5.4

ASH2—SB 4.0 8790.0 4.5 1.0 36.8 0.4 7.5

ASH3—SA 3.0 8510.0 4.0 1.0 40.0 0.4 5.4

ASH3—SB 3.0 9010.0 4.5 1.0 41.9 0.4 9.2

ASH4—SA 4.0 11700.0 5.0 1.0 51.9 0.4 6.0

ASFI4—SB 5.0 11700.0 5.0 1.0 48.6 0.7 12.0

ASHS—SA 5.0 15500.0 5.0 1.0 77.5 U.s 19.0

ASH5—SB 1.0 15700.0 5.0 1.0 89.3 0.7 33.3

.ASH6—SA 4.0 8940.0 4.5 1.0 39.3 0.4 8.0

ASH6—SB 5.0 11500.0 5.0 2.0 51.0 0.6 12.0

Cu—S 1.0 12900.0 5.0 1.0 47.7 0.4 21.0

Cr2—S 1.0 11500.0 5.0 1.0 49.9 0.4 20.0

MIIrS 1.0 4700.0 3.5 1.0 33.2 0.3 5.1



Table 2 (Continued).

Reference
Nuiter Fe Mg Mn Mo Se Sr Ti V Zn

ASH1—Sä 9830.0 1990.0 231.0 0.5 4.0 4.4 3.0 15.0 29.0

ASH1—SB 12600.0 2890.0 269.0 0.5 4.5 4.6 3.0 20.0 39.2

ASH2—S~. 12100.0 2600.0 277.0 0.5 4.5 4.1 3.0 18.0 30.0

ASH2—SB 13000.0 2880.0 224.0 0.5 4.5 3.0 3.5 19.0 36.1

ASH3—SA 12200.0 2660.0 192.0 0.5 4.5 4.6 3.0 17.0 27.0

ASH3—SB 13300.0 3020.0 176.0 0.5 4.5 3.4 3.0 19.0 41.6

ASH4—SA 17300.0 3180.0 900.0 0.5 5.0 6.8 3.0 21.0 29.0

ASH4—SB 17400.0 3990.0 284.0 0.5 5.0 5.6 3.0 26.0 53.0

ASH5—Sà 17900.0 4620.0 362.0 0.5 5.0 9.2 3.5 34.0 72.1

ASH5—SB 25500.0 5490.0 295.0 0.5 5.0 14.2 3.5 30.0 93.8

ASH6—SA 15900.0 2960.0 239.0 0.5 0.5 3.9 3.0 20.0 35.0

ASH6—SB 17600.0 3840.0 300.0 0.5 5.0 4.4 3.5 26.0 43.7

CT1—S 24400.0 6460.0 585.0 0.5 5.0 25.2 3.5 24.0 69.5

C12—S 21600.0 5130.0 659.0 0.5 5.0 20.8 3.0 23.0 63.9

•MILi—S 7350.0 1610.0 107.0 0.5 4.0 2.9 3.5 10.0 40.0
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Water

Results for the metal concentrations in water are displayed in table 3.

According to EPA’S Quality Criteria for Water (1986), freshwater biota
should not be affected unacceptably if the 4-day concentration of mercury
does not exceed 0 • 012 ug/L more than once every three years on average, and
if the 1-hair average does not exceed 2.4 ug/L more than once every three
years on average. This study did not detect mercury in the water, however,
the detection limit was 0.3 ug/L, *aith is above the 4-day limit reccatuneixied
byEPA.

Hardness has been dnnstrated to have an antagonistic effect on the acute
toxicity of cadmium and copper on aquatic organisms (USEPA 1986).
Therefore, criteria for these metals is dependent, in part, on water
hardness. Water in the Connecticut, Ashuelot, and Mill Rivers is relatively
soft (<50 m/L as Ca0D3) (USGS 1972). The 4-day average criteria for cadmium
for a hardness of 50 nq/L is 0.66 ug/L, and the 1-hour average is 1.8 ug/L
(USEPA 1986). Cadmium concentrations in this study ranged from 0 to 0.99
ug/L, with the highest concentrations found in the Ashuelot River sanples.
For ccçper, the 4-day average criterion for a hardness of 50 nq/L, is 6.5
ug/L, and the 1-hour average is 9.2 ug/L (USEPA 1986). In this study,
copper levels remained below the reconunended levels, and ranged from 0 to
3.6 ug/L, with the highest concentration found in the Mill River.

Due to the nur±er of chemical forms of nickel and aluminum, and the relative
lack of information reprding the toxicity of these metals, no clear
definitive guidance has been provided for the protection of aquatic biota
(USEPA 1986b and 1988). However, the little toxicity information that does
exist can serve for cauparisons with our study. For nickel, it has been
predicted that 5 ug/L would affect the productivity of Daphnia inagna
(Lazareva 1985). In this study, concentrations of nickel ranged fran 0.5
to 2.0 ug/L. For aluminum, the lowest acute values for invertebrates are
for ceriodaphnids and range from 1,900 ug/L (McCauley et a!. 1986) to 3,690
ug/L (USEPA 1988). The concentrations of aluminum in this study are well
below these values, ranging from 13 to 250 ug/L.

The water quality criteria recommended for iron by the EPA (1986) for the
protection of aquatic biota, is 1.0 ng/L. This was exceeded at one sample
station in our study, ASH5, with a level of 1.4 nq/L. The concentrations at
the other stations ranged from 81 to 753 ug/L. Concentrations of beryllium,
chrcadum, lead, thallium, and zinc found in this study were all well below
the recommended criteria for the protection of aquatic life (USEPA 1986).
Manganese is considered by EPA (1986) to be an essential nutrient that is
rarely found in concentrations above 1 nq/L, therefore, it is not considered
a problan in fresh waters. In this study, manganese levels were found to
range frau 1.7 to 138.0 ug/L, with the highest concentration at ASH5.



Table 3. Metal concentrations in water (ppb) collected from the Ashuelot River
(ASH), Connecticut River (CT), and the Mill River (MIL) in 1990.

Refererice
Nnanber *Hg Al Be Cr Cu Fe Mn Ni Pb Ti Zn

ASH1—W 0.15 28.0 0.0 0.40 0.5 0.0 235.0 1.7 1.0 2.5 4.0 1.1

A2H2—W 0.15 13.0 0.0 0.50 0.5 0.0 217.0 5.2 1.0 2.0 3.5 16.0

ASH3—W 0.15 250.0 0.0 0.40 0.5 0.75 753.0 22.0 2.0 2.5 3.5 40.7

ASH4—W 0.15 38.0 0.0 0.99 0.5 0.73 349.0 16.0 2.0 2.0 3.5 37.4

ASHS—W 0.15 66.0 0.0 0.40 1.0 1.4 1440.0 138.0 2.0 2.0 3.5 28.0

ASH6—W 0.15 23.0 0.0 0.0 1.0 0.0 318.0 12.0 2.0 2.0 3.0 8.6

CT1—W 0.15 49.0 0.0 0.0 0.5 0.0 81.0 4.9 0.5 2.0 3.0 8.3

CT2—W 0.15 93.0 0.0 0.5 0.5 0.96 330.0 20.0 0.5 2.0 3.5 10.0

NIL-W 0.15 79.0 0.0 0.15 0.5 3.6 495.0 30.2 2.0 2.0 3.0 18.0

* No mercury was found at a detectable level. Therefore, mercury was reported as one-half the detection ihdt of 0 • 3 ppb.



Mussel Tissue

Matal concentrations in mussel tissue are displayed in table 4. No clear
trends were evident in the data.

Table 5 compares concentrations of metals found in imissel tissue in this
study to concentrations found in the literature. Levels found in our study
were generally either similar to, or lower than, levels published in the
literature. No literature was found that provided concentrations of
beryllium or thallium in mussel tissue.

CYrganochlorines, organophoqtates, and carbamates were not detected in any
of the mussel tissue sarples (Appendices 1 and 2).

DISCUSSION

Freshwater mussels are relatively long-lived, are sedentary, and come into
contact with both sediment and water during feeding and respiration. They
have also been found to accumulate trace metals and other persistent
pollutants, and have, therefore, been studied extensively as potential
biological irdicators of pollution. Havlik and Marking (1987) provide an
extensive literature review on this topic. However, relatively little
information is available on the toxicity of the various pollutants on
freshwater mussels.

Freshwater mussels have been found ft be vulnerable to some pesticides,
including Thimet and Satox (Salanki and Varanka 1978), and some fish
toxicants such as antiwcin (Antonioni 1974), TFM laupricide (Maid et al.
1975), and rotenone (Heard 1970). It has also been reported that
insecticides are readily taken up and eliminated by freshwater mussels
(Godsil and Johnson 1968). In this study, little or no evidence of
organochlorines or pesticides were found in any of the saniples collected.
This suggests that these canipourds have not made a contribution ft the
population declines of mussels in these areas. However, the sediments
collected were predominantly large grained sand, since this is the substrate
preferred by the dwarf wedge mussel. Since contaminants are known to bind
most easily to fine grained sediments and organic matter, the sediments
collected may serve as good exmrples of the sediments ingested by the
mussels, but perhaps not of the persistent pollutants absorbed by the rivers
over time. Ftrther, most of the pesticides in cannon use are “non
persistent”, and are, therefore, unlilcely ft be detected in significant
amounts in the river sediments after a few days or weeks after application.
The water saniples, similarly, only represent one moment in time. It is
plausible that pesticides could be washed into the river in a pulse soon
after application. Several weeks later there would be little or no residue
of the pesticide in the water, and any biota killed would have already
decomposed, leaving no evidence in sediments.

The literature review by Havliic and Marking (1987) reported that zinc,
manganese, copper, cadmium, and lead are the metals in mussels that have
been studied the most. They reported that cadmium has been found to be the
most toxic of the metals, with toxicity reported at a concentration of 2
m/L (no hardness reported), and an acute exposure of As203 at 16 mjjL (12
ppn as As) was also found to be toxic ft mussels. Imlay (1973) reported that
11 nq/L of potassium was lethal to mussels within two months of exposure,
and 7 nq/L was lethal within eight months of exposure. Imlay (1980) also
reported that chronic exposures of freshwater mussels ft a copper



Table 4. Metal concentrations in mussel tissue (Elliptio complanata) (ppm) collected
from 1:he Ashuelot River (ASH), the Connecticut River (CT), and the
Mill River (MIL) in 1990.

Hg Cd Cr Al Be Cu
Reference
Number (DW) (WW) (DW) (WW) (DW) (WW) (DW) (WW) (DW) (WW) (DW) (WW)

ASH1—B 0.970 0.07 13.8 1.0 1.6 0.1 690.1 51.8 0.2 0.0 8.5 0.6

ASH2—B 0.930 0.06 14.1 0.9 1.8 0.1 572.3 5.5 0.3 0.0 8.0 0.5

ASH3—B 0.758 0.07 11.5 1.0 1.4 0.1 322.0 29.0 0.3 0.0 6.8 0.6

ASH4—B 0.686 0.06 9.3 0.8 1.7 0.2 416.3 7.0 0.3 0.0 7.3 0.6

ASH6—B 0.774 0.06 10.1 0.8 1.2 0.1 309.0 23.5 0.4 0.0 6.3 0.5

MIL—B 0.613 0.05 10.2 0.8 1.1 0.1 340.0 27.2 0.3 0.0 7.3 0.6

CT1—B 0.637 0.05 2.8 0.2 11.0 0.8 465.3 5.3 0.1 0.0 10.5 0.8

CT2—B 0.420 0.03 2.4 0.2 7.1 0.5 392.0 29.4 0.1 0.0 10.1 0.8



Table 4. Continued.

Fe Mn Ni Pb Ti Zn
Reference
Number (OW) (WW) (DW) (WW) (OW) (WW) (OW) (WW) (OW) (WW) (OW) (WW)

ASH1—B 5170.0 387.8 5750.0 431.3, 2.6 0.2 8.9 0.7 0.4 0.0 167.0 12.5

ASH2—B 6380.0 395.6 7230.0 448.2 3.0 0.2 12.0 0.7 0.4 0.0 192.0 11.9

ASH3—B 4550.0 409.5 5600.0 504.0 5.0 0.5 11.0 1.0 0.4 0.0 169.0 15.2

ASH4—B 7190.0 639.9 4590.0 408.5 4.4 0.4 13.0 1.2 0.4 0.0 160.0 14.2

ASH6—B 6180.0 469.7 7940.0 603.4 2.8 0.2 9.2 0.7 0.4 0.0 176.0 13.4

MIL—B 5580.0 446.4 4890.0 391.2 3.0 0.2 9.6 0.8 0.4 0.0 170.0 13.6

CT1—B 2930.0 222.7 3790.0 288.0 4.2 0.3 2.0 0.2 0.5 0.0 148.0 11.3

CT2—B 2630.0 197.3 3240.0 243.0 4.2 0.3 4.1 0.3 0.4 0.0 163.0 12.2



Table 5. Metal concentrations found in mussels in our study as compared 1:0 other studies.

Cur Study Other Studies

Concentration (ppm I’M) Concentration Mussel
Metal in Elliptio cacplanata (ppm) in soft tissue Species Citation

Mn 243.0-603.4 3,500 Anodonta graridis Forester 1980
11,367 Lanipsilis ventricosa Schmitt and Finger 1982

Hg 0.03—0.07 0.001—0.087 8 species Price and Knight 1978
0.001—0.00025 9 taxa Yokely 1972

Ci 0.2—1.0 17.0 Anodonta grandis Forester 1980
0. 086—0.311 8 species Price and Knight 1978

5.9 Amblema plicata Gardner et al. 1981
33.0 Lan-ipsilis ventricosa Schmitt and Finger 1982

Al 5.3--51.8 1,500 Anodonta grandis Forester 1980

Cu 0.5--0.8 6.0 Anodonta grandis Forester 1980
61.0 Larrpsilis ventricosa Schmitt and Finger 1982

Pb O.7--1.2 18.0 Anodorita grandis Forester 1980
0.33—9.43 8 species Price and Knight 1978

387.0 Lanipsilis ventricosa Schmitt and Finger 1982

Za~ 11.3--15.2 200.0 Anodonta grandis Forester 1980
5,967.0 Lanpsilis ventricosa Schmitt awl Finger 1982

Ni 0.2--0.5 1.2 Anodonta graridis Forester 1980

Cr 0.1—0.8 0.4—9.4 23 species Ah1st~t and Jes&inson 1983

Fe 197.3—639.9 183.17—832.50 23 species Ah1st~t and Jenkinson 1983



concentration of 0.025 ~tq/L was lethal. Zinc has not been found to be highly
toxic, bat effects in mussels have been reported with concentrations of 20
nq/L and greater (Millington and Wafler 1983).

In this study, the highest concentration of cadmium in water was found to
be 0.99 ug/L at station ASH4, which is well below the reported lethal level.
Zinc was also well below the reported effect level at all stations, and
potassium, and arsenic were not tested in the water in this study. Arsenic
was found to be slighuy elevated at all stations in the sa3hients relative
to criteria designed for The Great lakes. However, a study conducted
jointly by NH Division of Public Health Services and the US Fish and
Wildlife Service in 1989 tested soils at 129 public school yards across the
State for selected metals. The mean arsenic level was 5.5 ppn, which is
slightly higher than the levels found in the river saiin~ents of this study.
This suggests that these levels of arsenic represent background levels for
the region rather than evidence of contamination.

Sane studies have found that the concentration of metals in the bodies of
freshwater mussels correlate with the concentrations in the sediments
(Mathis and Qimmings 1973; Anderson 1977). However, Tessier et al. (1984)
found that the metal concentrations in Elliptio complariata were related to
the easily extracted fraction of the metal in the sediment. In this study,
the levels of metals in the mussel tissue were much lower than in the
sediments, which suggests either a low availability, or selective excretion
of the metals by the mussels. The fact that all The metal concentrations
found in mussels in this study are similar to or lower than those found in
other studies suggests that the metals examined are probably not stressing
the present mussel population.

Silver was the only metal that differed notably in concentration between the
rivers, with elevated levels only in the Ashuelot River. We did not analyze
the mussel tissue or water samples for this metal, therefore, no conclusions
should be drawn fran our data as to whether it may be affecting the mussel
population. It should be noted that silver is one of the most toxic metals
to aquatic biota, and that it is more toxic in soft water than hard (USEPA
1980). The ~50 for silver reported for Dalhnia nagna is 1.5 ug/L (USEPA
1978).

Although no contaminants were found to be elevated in the tissues of the
cannon elliptio, it should be kept in mind that the cannon elliptio is a
very cctuzvn mussel that freguents even areas of slightly degraded water
quality. Thus, we can perhaps presume that the conunon elliptio is a
relatively tolerant mussel as caTpared to the rare dwarf wedge mussel.
Conclusions regarding affects to the dwarf wedge mussel based on the cannon
elliptio should be drawn with caution.



CONCLUSIONS AND RECOMMENDATIONS

This st~s1y did not pravide any conclusive evidence that any of the locations
sampled have been inpacted by pollution. However, the sampling schema could
not account for nonpersistent toxins, or brief bat damaging pulses of
toxins. Further, not all netals sampled in the sejirnents, such as silver,
were sampled in the water or mussel tissue. It also can not be presumed
that cxr surrogate species, the ccamn elliptio, accurately represented the
dwarf wedge mussel.

Although one study attributes the decline of mussels to eutrophication
rather than to contaminants (Bauer et at 1980), many authors have suggested
that mussel populations are most often damaged by cumulative pressures
rather than one specific factor (HavliR and Marking 1987). FUture studies
should focus on sa~ chronic documentation of the more basic water quality
pantEters, (dissolved oxygen content, p1, hardness, and temperature), which
in the.nselves could affect aquatic biota, or affect the availability and
toxicity of contaminants such as metals. Future, work should also include
an investigation of whether pesticides and fertilizers are getting into the
rivers in concentrations that could affect mussels. This may require
conducting bioassays on mussels to determine theft tolerances for
contaminants, and perhaps in situ bioassays in the rivers near potential
sources of pesticides and fertilizers during the times of year that they are
usually arplied. lastly, the Ashuelot River should receive further testing
for silver and potassium.



LITERATURE CITED

AIUSIEYT, S.A. AND J.J. JThKINSON. 1987. A mussel the-off in the Powell
River, Virginia and ~nnessee, in 1983. Pages 21-28 in R.J. Neves, ed.
Proceedings of the workshop on die-offs of freshwater mussels in the
tJnited States. U.S. Fish arid Wild].. Sen., and ~er Mississippi Rba
Conserv. Cat., Davenport, IA. 166 pp.

ANDERSON, R.V. 1977. Concentration of cadmium, ccçper, lead, and zinc in six
species of freshwater clams. Bull. Environ. Contain. Toxicol. 18:492-
496.

AN’IONIONI, M. F. 1974. .Antimycin - beyond teleocide. Wis. Acad. Sci. Arts
I.ett. 62:285—301.

BAUNICK, D.A., W.A. SWENSON, T.P. WRKEE, D.J. CalL, CA., ANDERSON, AND
R. T. )VRRIS. 1981. Develo~rient of bioassay procedures for defining
pollution of harbor sediments. EPA-600/S3-81—025. Duluth, MN. U.S. EPA.
4 pp.

BàUER, G.E., E. SCURLMPEF, W. IHCt4AS, AND R. HERRMANN. 1980. Relations
between the decline of the freshwater pearl mussel (Margaritifera
inargaritifera) in the Fichtelgebirge and the water quality. Arch.
Hydrobiol. 88:505—513.

CLARKE, A.H. 1981. The Tribe Alasmidontini (Unionidae: Anodontinae), Part
I: Pegias, Alasmidonta, and Arcidens. Smithsonian Contrihitions to
Zool. No. 326. 101 pp.

FORESTER, A. J. 1980. Monitoring the bioavailability of toxic metals in acid-
stressed shield lakes using pelecypod molluscs (clams, mussels). Proc.
Univ. Mo. Annu. Conf. Trace Subet. Environ. Health. 14:142-147.

FULLER, S.L.H. 1974. Clams and mussels (Nullusca: Bivalvia). Pages 215—273
in C.W. Hart, Jr. and S.L.H. adler, eds. Pollution ecology of
freshwater invertebrates. Academic Press, NY.

GARDNER, W.S., W.H. )W113R III, AND M.J. IMLAY. 1981. Free amino acids in
manue tissues of the bivalve Snblema plicata: possible relation to
environmental stress. Bull. Environ. Contain. Toxicol. 26:157-162.

CODSIL, P. J. AND W. C. JOHNSON. 1968. Pesticide monitoring of the aquatic
biota at the Tule Lake National Wildlife Refuge. Pesticide Monit. J.
1:21—26.

HAVLIK, M.E. AND L.L. WRKUTG. 1987. Effects of contaminants on Naiad
mollusks (Unionidae): a review. U.S. Dept. of Interior, Fish and Wildl.
Serv., Resour. Publ. 164, Wash. D.C., 20 pp.

HEARD, W.H. 1970. Eastern freshwater mollusks. II. The South Atlantic and
Qilf Drainages. Malacologia 10:23—31.

IMLAY, M.J. 1973. Effects of potassium on survival arid distribution of
freshwater mussels. Malacologia 12:97—113.



1980. The use of bio-assay techniques to assess the inpacts of
environmental change on the mollusk resource. Pages 3 3—42 in J. L.
Rasmussen, ed. Proceedings of the symposium on Upper Mississippi River
bivalve mollusks. Upper Mississippi River Conserv. Comm., 1~dc Island,
Ill.

IAZAREVA, L. p. 1985. Ct~ianges in biological characteristics of Dap!2nia niagna
fran chronic action of copper arid nickel at lcw concentrations.
Hycirobiol. J. 21:59—62.

lONG, E.R. AN)) L.G. 1&DRAN. 1990. The potential for biological effects of
sedinEnt-sorbed contaminants tested in the national status and trends
program. NOAA Tech. Memororandum NOS Q~ 52. U.S. Dept of Caimerce,
NOAA, Seattle, WA. 175 pp.

NAKI, A.W., L. GEESSEL, AND H.E. JOHNSON. 1975. Caiparative toxicity of
larval lampricide (1TM: 3-trifluoranethyl-4-nirophenol) to selected
benthic macroinvertebrates. J. Fish. Res. Board Can. 32:1455-1459.

NARPIN, R. 1951. Connecticut’s thousand dams and their effect on water
resources. Connecticut Soc. of Civil Engineers, 67th Annual Rep., p.
134—162.

NASrER, L. L. 1986. Alasmidonta heterodon, dwarf wedge imissel: results of
a global status survey and proposal to list as an endangered species.
Suirittal by The Nature Conservancy, Boston, NA to the U.S. Dept. of
Interior, Fish and Wildlife Service, Newton Corner, NA.

NAEWIS, B.J. AND T.F. CUMMINGS. 1973. Selected metals in sediments, water,
and biota in the Illinois River. J. Water Pollution Control Fed.
45:1573—1583.

MCCaULEY, D.J., L.T. B1~DKE, D.J. CALL, AND C.A. LThDEERG. 1986. Acute and
chronic toxicity of aluminum to Cericdagi-inia dubia at various pa’s.
University of Wisconsin-Superior, WI. Page 4 in U.S. EPA. 1988. Ambient
water quality criteria for aluminum. EPA 440/5—86-008. 47 pp.

MCNARY, W.S., C.P. CUASE, AND J.J. O’DONNELL. 1913. Report of Connecticut
Valley Waterway Board on an investigation of the Connecticut River.
Wright and Potter Printing Co., Boston, NA. 58 pp.

MERRIMAN, D. AND L.M. ThORPE. 1976. Introduction. Pages 1-23 in D.
Merrixnan and L.M. Thorpe, eds. The COnnecticut River Ecological
Study. kin. Fish. Soc. Fool. Monograph 1. 252 pp.

NILUNGION, P.J. AND K.F. WALKER. 1983. Australian freshwater mussel
Velesunio ambiguus as a biological monitor for zinc, iron, and
manganese. Aust. J. Mar. Freshwater Res. 34:873-892.

PRICE, R.E. AND L.A. KNI~1]?, JR. 1978. Mercury, cadmium, lead, and arsenic
in sediments, plarficton, and clams fran lake Washington and Sardis
Reservoir, Missisissippi, October 1975-May 1976. Pestic. Monit. J.
11:182—189.

SALANKI, J. AND I. VAPANKA. 1978. Effect of some insecticides on the
periodic activity of the fresh-water mussel (~4nodonta cygnea). Acta
Biol. Sci. Hung. 29:173—180.



SGAMrFP, C. J. fl4D S. E. fiNGER. 1982. The dynamics of metals from past ai-ii
present mining activities in the Big and Black River watersheds,
southeastern Missouri. Final report for the U.S. Army Corps of
Etigireers, St. Louis fist., Proj. DACW43—80-A-0109. 153 pp.

TESSIER, A., P.G.C. CAMPBELL, J.C. AUaMR, AND M. BISSON. 1984.
Relationships between the partitioning of trace metals in sedinents and
their accumulation in the tissues of the freshwater nollusc Elliptic
a~npianata in a minim; area. ~n. J. Fish. Aquat. Sci. 41:1463-1472.

USGS. 1972. Water resources data for Massachusetts, New Hanipshire, Rhode
Island, and Vermont. U.S. Dept. Interior, Geological Survey, Water Pas.
Div., Boston, NA. 394 pp.

U.S. EPA. 1978. In-depth studies on health and envirorm~ental hppacts of
selected water pollutants. Contract No. 68-01-4646. USEPA, Wash. D.C.
Page B-3 in U.S. EPA. 1980. Aitient water apality criteria for silver.
EPA 440/5—80—071. Wash. D.C.

1980. Ambient water quality criteria for silver. EPA 440/5—80
071. Wash. D.C.

1986. Quality criteria for water. EPA 440/5—86—001. Washington,
D.C.

198Gb. Ambient water quality criteria for nickel. EPA 440/5—86—
004. Washington, D.C.

1988. Ambient water quality criteria for aluminum. EPA 440/5-
86—004. Washington, D.C.

YOKELY, P., JR. 1972. Freshwater mussel ecology, Kentucky lake, Tennessee,
1 May 1969—15 June 1972. Tenn. Game and Fish Ccsnim., Nashville. Proj. 4-
46—R. 133 pp.



J~ppenc1ix 1. Results of organochlorine analyses of se&inents and ntssel
tissue (Elliptio coinpianata) collected fran the ~shue1ot, Connecticut, and
Mill Rivers in 1990.



U. S. FISH AND WILDLIFE SERVICE

PATUXENT ANALYTICAL CONTROL FACILITY

QUALITY ASSURANCE REPORT

RE: 6335 REGION: 5 REGIONAL ID: 90-5-051

THE ANALYSES ON THE ABOVE MENTIONED SAMPLES WERE PERFORMED AT:

THE MISSISSIPPI STATE CHEMICAL LABORATORY
MISSISSIPPI STATE UNIVERSITY
ROOM 112, HAND CHEMICAL LABORATORY
MORRILL ROAD
MISSISSIPPI STATE, MISSISSIPPI 39762

AFTER A THOROUGH REVIEW OF THE REPORT ISSUED BY THE LABORATORY, I REPORT THE
FOLLOWING OBSERVATIONS AND CONCLUSIONS:

THE ACCURACY, AS MEASURED BY SPIKE RECOVERY, WAS GENERALLY ACCEPTABLE.

THE PRECISION, AS MEASURED BY DUPLICATE SAMPLE ANALYSIS, WAS ACCEPTABLE FOR ALL
ANALYTES.

QUALIIc ASSURANCE OFFICER DATE





MISSISSIPPI STATE UNIVERSITY
Misstssi~~i
STATE CHEMIc.RL LAB0RAronv a
Box CR-MISSISSIPPI STATE, MISSISSIPPI 39762

February 27, 1991

Lainie Weber
Stickei Building/Chemistry
PatLixent Wildlife Research Center
U.S. Fish and Wildlife Service
Route 197
Laurel, MD 20708

Dear Lainie:

Enclosed are analytical results for one batch of samples submitted by
the U.S. Fish and Wildlife Service (Catalog. 6335, Reg.lD.# 90—5—051,
Order# 85800—0—3254). The samples were analyzed by Methods 1 and 2.
Descriptions are enciosed.

Please call If you have any questions.

Sincerely,

Larry G. ~Lane
Principal Investigator
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BOX CR

MISS. STATE, MS 39762
REPORT FORM

USDI/FWS

HLORINES

Lower Level of Detection a 0.01 ppm for Tissue,
For Water, LLD— 0.005 ppm for OCs, Tox • PCBs.

ND — None Detected
**Spjke — ppm for

— Not Spiked

SAMPLE TYPE: Mussels
and Sediment

CAT NO. 6335
REG.ID w: 90—5—051
ORDER NO. 85800—0—

6254
PARTS PER M LL ION AS

Date P.O. Recd 08/09
Date SpIs Recd 10/23,
Queue Date 12/20.

RECEIVED (WET WT)

FWS * ASH1—B ASH1—Sa ASH1—Sb ASH2—B ASH2—Sa ASH2—Sb ASH3

LAB * 804148 804149 804150 804151 804152 804153 804U

MATRIX Mussel Sediment Sediment Mussel Sediment Sediment Musse

COMPOUND

HCB ND ND ] ND ND ND ND ND

~—BHC ND ND ND ND ND ND ND

r—BHC ND ND ND ND ND ND ND

p—BHC ND ND ND ND ND ND ND

$—BHC ND ND ND ND ND ND ND

Oxychiordane ND ND ND ND ND ND ND

Hept. Epox. ND ND ND ND ND ND ND

r—ChIordane ND ND j ND ND ND ND ND

t—Nonach icr ND ND ND ND ND ND ND

Toxaphene ND ND ND ND ND ND ND

PCB’s (total) NO ND ND ND ND ND ND

o, p’—DDE NO ND ND ND ND ND ND

a—Chlorcfane ND 0.01 f ND ND ND ND ND

p, V—DDE ND ND ND ND ND ND ND

Dieldrln NO ND ND ND ND ND ND

o, p’.-DDD ND ND ND ND ND ND ND

Endrin ND ND ND ND ND ND ND

cis—rionachlor ND ND ND ND I ND ND ND

o, V—DOT ] ND ND ND ND ND ND ND

p, p’—DDD ND ND ND ND i ND ND ND

p,p’—DDT ND ND p ND ND ND ND ND

Mirex ND ND ND ND ND ND ND

OTHER:

L i
fwEi~HT (g) 148 403 300 133 449 f 406 166

MOISTURE C%) 94.0 23.4 28.6 92.0 j 23.0 27.2 92.5

LIPID (%) 0.300 — [ — 0.240 — — 0.280

Soil, Etc. 0.05 for Toxaphene

~~
and P(

SI :“~ture 4— Confirmed by CC/M~ss Spectrometry



— _— 4.
Box CR

MISS. STATE, MS 39762
REPORT FORM

USD1 /FW$

OcHLORINES

[LLION AS

Lower Level of Detection — 0.01 ppm for Tissue
For Water, LLD— 0.005 ppm for OCs, Tox • PCBs.

ND — None Detected
~Spike — ppm for

“NS — Not Spikec
— Cnnf -med by C0/~A~sz S:~t~ometr y

SAMPLE TYPE: Mussels
and Sediment

CAT NO. 6335
REG.ID w; 90—5—051
ORDER NO. 85800—0—

6254

PARTS PER U

‘Date P.O. Recd 08/09/9,
~ Date SpIs Recd 1O/23/9c
Queue Date 12/20/9,

RFCFIVFD (WET WT)

FWS * ASH3—Sa ASH3—Sb ASH4—B ASH4—Sa ASH4—Sb MILl ASH5S~

LAB w 804155 804156 804157 804158 804159 804160 804161

MATRIX Sediment Sediment Mussel Sediment Sediment Mussel Sedimen

COI4POUND

HCB ND* ND ND ND ND ND J ND

a—BHC ND ND ND ND ND ND ND

r—BHC ND ND ND ND ND ND ND

p—BHC ND ND ND ND ND ND ND

6—BHC ND ND ND ND ND ND ND

Oxychiordane ND ND ND ND ND ND - ND

Hept. Epox. ND ND ND ND ND ND ND

r~Chiordane ND ND ND ND ND ND ND

t—Nonachlor ND ND ND ND ND ND ND

Toxaphene ND ND ND ND ND ND ND

PCB’s (total) ND ND ND ND ND ND ND

o, p—DDE ND I ND ND ND ND ND ND

a—Chiordane ND ND ND ND ND ND ND

p, p’—DDE ND ND ND ND ND ND ND

Dieldrlri ND ND ND ND ND ND ND

o,p’—DDD ND ND ND ND ND ND ND

Endrin ND ND ND ND ND ND ND

hcis—nonachior ND ND ND ND ND ND ND

h0~ p’—DDT ND ND ND ND ND ND ND

~p, p’—DDD ND ND ND ND N ND ND

hp, p’—DDT ND ND ND ND :~ ND ND

Mirex [ ND ! ND ND ND ND ND [ ND

: OTHER:

I______I
L____. 1
WEIGHT (g) f 457 286 151 569 293 173 283

MOISTURE (%) 1.4.6 28.2 93.0 30.0 26.0 92.0 71.0

FLIPID (%) — — 0.320 — — C.380 —

Soil, Etc 0.05 for Tcxaphene and POE

nC’~’j r7r~6.. ~ Q~—~._C——E



SAMPLE TYPE; Mussels
and Sediment

CAT No. 8335
REG.ID *: 90—5—051
ORDER No. 85800—0—

6254
PARTS PER M ILLTONAS RECEIVED (WET WT~

Lower Level of Detection — 0.01 ppm for Tissue
For Water, LLD— 0.005 ppm for OCs, Tox , PCBs.
•ND — None Detected

Spike — ppm for
*a*Ns — Not Spiked

Box CR
Miss. STATE, MS 39762

REPORT FORM
USD1 /FWS

~OCHLORINES

Date P.O. Recd 08/09/
Date Spis Reod 10/23/
Queue Date 12/20/

FWS * ASH5—sb ASH6—B ASH5—Sa ASH6—Sb ASH6—Sb CT1—B CT1—S

LAB * 804162 804163 804164 804165A 8041658 804166 80416

Duplicate -MATRIX Sediment Mussel Sediment Sediment Sediment Mussel Sedimei

CONPOUND

HCB ND ND ND ND ND ND ND

~—BHC ND ND ND ND ND ND ND

r—BHC ND ND ND J ND ND ND ND

p—BHC ND ND ND ND ND ND ND

$—BHC ND ND ND ND ND ND ND

Oxychiordarie ND ND ND ND ND ND ND

Hept.Epox. ND ND f ND ND ND J ND ND

r—Chlordane ND ND ND ND ND ND ND

t—Nonachlor ND ND ND J ND ND ND ND

Toxaphene ND ND ND ND ND ND ND

PCS’s (total) ND ND ND ND ND ND ND

a, p’—DDE ND ND ND ND ND ND ND

a—Chiordane ND ND ND ND ND ND ND

p, p’—DDE 0.01 ND ND ND ND ND ND

Dieldrin ND ND ND ND ND ND ND

0, p—DDD ND ND ND ND ND ND ND

Endriri ND ND ND ( ND I ND ND ND

cis—nonachlor ND ND ND ND ND f ND ND

~o, p’—DDT ND ND ND J ND ND ND ND

p, p’—DDD ND ND ND ND ND ND ND

p, p’—DDT ND ND ND ND ND ND ND

Mirex ND ND j ND ND I ND J ND ND

OTHER:

‘ I I F

. j I I
WEIGHT (g) 474 178 587 276 276 155 404

MOISTURE (%) 37.6 93.0 30.8 36.0 34.8 92.0 44.6

LIPID (%) — 0.260 — — I — 0.440 —

L

, Soil, Etc. 0.05 for Toxaphene and PC~

74n~~
S i r e— Confirmed by CC/Mess Spectrometry



SA)4PLE TYPE: Mussels
and Sediment

CAT NO. 6335
REG.ID 0: 90—5—051
ORDER NO. 85800—0—

6254

• - - -- - ..• .-.... -.‘-.- ‘C..

BOXCR
MISS. STATE, MS 39762

REPORT FORM
USD1 /FWS

LLION ASPARTS PER

Dt P.O. Recd O8/09~i~1
Date SpIs Recd 10/23/90
Queue Date 12/20/90

RECEIVED (WET WT)
Matrix

FWS s CT2—B CT2—S !‘~L1 Blank Blank Splke** Recovery1

LAB * 804168 804169 804170 804171 for 804172

MATRiX Mussel Sediment Sediment[ Reagent Sediment Sediment

COMPOUND

HCB ND ND ND f ND ND 0.027 68

a—~HC ND ND ND ND ND NS***

r—SHC ND ND ND ND ND 0.038 95

p—BKC ND ND ND ND ND 0.040 100

6—BHC ND ND ND ND ND NS

Oxychiordarie ND ND ND ND ND 0.040 100

Kept. Epox. ND ND ND ND ND 0.041 103

r—phiordane ND ND ND ND ND NS

t—Nonachior ND ND ND ND ND 0.038 95

Toxaphene ND ND ND ND ND NS

PCB’s (total) ND ND ND ND ND NS I_________
o, p—DDE ND ND ND ND ND 0.042 1 105

~—Chiordane ND ND ND ND j ND 0.039 98

p~p’—0DE ND ND ND ND ND 0.040 100

Dieldrin ND ND ND ND ND 0.038 95

a, p’—DDD ND J ND ND ND ND NS

Endrin ND ND ND ND ND 0.041 103

cis—nonachlor ND ND ND ND ND 0.041 103

!o,p’—DDT ND ND ND ND I ND 0.040 100

p, p’—DDD ND ~D ND ND ND 0.039 98

p,p’—DDT N ND ND ND ND 0.038 95

IlMirex ND ND ND I ND 0.01 0.14 100

OTHER:

~_______ I
I_______ I
‘WEIGHT(g) 165 479 444 — — —

MOISTURE (%) 92.5 45.6 28.2 — 50.0 50.0

LIPiD(%) 0.460 - - — I - -

Lower Level of Detection — 0.01 ppm for Tissue,
For Water, LLD— 0.005 ppm for OCs, Tox , PCBs.

ND — None Detected
“Spike — 0.040 ppm for Sedirne’~t except
Mirex % 0.14 ppm.

— FJO~ Spiked

Soil, Etc. 0.05 for Toxaphene and P0B~

~ 2K~~—
.7;



• .A~_ •4SAMPLE TYPE: Mussels
and Sediment

CAT NO. 6335
REG.ID *: 90—5—051
ORDER NO. 85800—0—

6254

Lower Level of Detection — 0.01 ppm for Tissue,
For Water, LLD— 0.005 ppm for 0Cs, Tox • PCBs.

ND — None Detected
“Spike — 0.10 ppm for Fish except
Mirex ~ 0.2W~pm.

— Not Spiked

BOX CR
MISS. STATE, MS 39762

REPORT FORM
USD1 /FWS

~CHL0RlNES

PARTS PFR MILLION AS RECEIVFD (WET WT)

Date P.O. Recd 08/09/9
Date Spis Recd 10/23/9
Queue Date 12/20/9

Matrix
FWS * Blank Blank Blank Splke Recovery

LA8 * 804173 804174 for 804175

MATRIX Reagent Reagent Fish f Fish

COMPOUND

HCB ND } ND ND } 0.066 86

a—BHC ND ND ND j_________
r—BHC ND ND ND 0.096 98

p—BHC ND ND ND 0.093 93

$—BHC ND ND . . ND NS

Oxychiordane f ND ND ND 0.092 92

Kept. Epox. ND ND ND 0.10 100 j
r—Chlordane ND ND ND NS

t—Nonachlor ND ND ND 0.10 100

Toxaphene ND ND ND NS

PCB’s (total) ND ND ND NS

O,p’—DDE ND ND ND 0.10 100

a—Chlordane ND ND 0.01 I 0.078 78

p, V—DDE ND ND 0.02 0.095 95

Dieldrii, ND ND 0.01 1 0.081 81

0, p’—DDD ND ND ND NS

Endrin ND ND ND 0.089 89

cis—nonachior ND ND ND 0.097 97 I_________
0, p’—DDT J ND ND ND 0.10 100

2, V—ODD ND ND 0.01 0.10 100

P. V—DOT ~.D ND ND 0.10 i 100

Mirex ND ND ND 0.19

OTHER:

~______ .1
~EIGHT(g) — f — — —

MOISTURE CX) — — 71.0 I 68.0

LIPID CX) — — 8.53 j 9.44

Soil, Etc. 0.05 for Toxaphene and PCB~

Signat~ire 4



Lower Level of Detection — 0.01 ppm for
For Water, LLO— 0.005 ppm for OCs, Tox

— ppm for
* — Confirmed by GO/Mass Spectrometry

ND — None Detected
— Not Spiked

Date P.O. Recd 08/09/90
Date Spis Recd 10/23/90
Queue Date 12/20/90

Tissue, Soil, Etc. 0.05 for Toxaphene and P08
PCBs.

and Sediment

~‘,/AUpLE TYPE: Mussels

CAT NO. 6335
REG.ID *: 90—5—051
ORDER No. 85800—0—

6254

M’oJ,a.)lrrI .JiMIt %~htMII..AL. LAbUhM,VN

BOX CR
MISSISSIPPI STATE, MS 39762

REPORT FORM
USDI/FWS

IORGANOCHLOR I NES (SUPPLEMENTAL)I

rage I

PARTS PER MILLION AS RECEIVED (WET WT)

FWS s ASH1—B ASH1—Sa ASH1—Sb ASH2—B ASH2—Sa ASH2—Sb ASH3—B

LAB s - 804148 804149 804150 804151 804152 804153 804154

MATRIX Mussel Sediment Sediment Mussel Sediment Sediment Mussel

COMPOUND .1

Dicofol ND ND ND ND ND ND ND

Endosulfan I ND ND ND ND ND ND ND

Endosulfan II ND ND ND ND ND ND ND

8—Monohydromlrex ND ND ND ND ND ND ND

lO—Monohydromire ND ND ND ND ND ND ND

2,8—Dihydromirex ND ND ND -- ND ND ND ND

(cis)5,10—
Dihydromirex ND ND ND ND ND ND ND

Ctrans)5,1O—
Dihydromlrex ND ND ND ND ND ND ND

OTHER:

I I
~ I I

WEIGHT (g) 148 403 300 133 449 406 166

MOISTURE (%) 94.0 23.4 28.6 92.0 23.0 27.2 92.5

LIPID C%) 0.300 — — 0.240 — [ — 0.280

0C o12~a
Signat~e



SAMPLE TYPE: Mussels
and Sediment

CAT NO. 6335
REG.lD 5: 90—5—051
ORDER NO. 85800—0—

6254

Lower Level of Detection — 0.01 ppm for
For Water, LLD— 0.005 ppm for OCs, Tox
**Spike — ppm for
* — Confirmed by GD/Mass Spectrornetry
*ND — None Detected

— Not Spiked

BOXCR --

MISSISSIPPI STATE, MS 39762
REPORT FORM

USDI/FWS

IORGANOCHLOR INES (SUPPLEK4ENrAL)I

PARTS PER MILLION AS RECEIVED (WET WT)

Date P.O. Recd 08/09,
Date Spis Recd 10/234
Queue Date 12/20~

FWS * ASH3—Sa ASH3—Sb ASH4—B ASH4—Sa ASH4-Sb’ i~a ASH5-

LAB * 804155 804156 804157 I 804158 804159 804160 80411

MATRIX Sediment Sediment Mussel Sediment Sediment Mussel Sedime

COMPOUND

Dicofol ND’ ND ND ND I ND ND ND

Endosulfan I ND ND ND ND ND ND ND

EndosuIt’an II ND ND ND [ ND ND ND ND

8—Monohydroinjrex ND ND ND J ND ND ND ND

lO—Monohydromire ND ND ND ND NO ND ND

t 2,8—Dihydromirex ND ND ND ND I ND NO ND

(cls)5,10—
Dihydromirex ND ND ND ND ND ND J ND

Ctrans)5,1O—
Dihydromirex ND ND ND ND ND ND ND

OTHER:

F.
WEIGHT (g) 457 286 151 I 569 293 173 283

MOISTURE (%) 14.6 28.2 93.0 I 30.0 26.0 92.0 71.0

LIPID C%) — — 0.320 — — 0.380 —

Tissue,
PCSs.

Soil, Etc. 0.05 for Toxaphene and P~

Si



SAMPLE TYPE: Mussels
and Sediment

CAT NO. 6335
PEG. ID $: 90—5—051
ORDER NO. 85800—0—

6254

Lower Level of Detection — 0.01 ppm for
For Water, LLD— 0.005 ppm for OCs, Tox**5p Ike — ppm for
* — Confirmed by CC/Mass Spectrometry
*ND — None Detected

— Not Spiked

BOX CR
MISSISSIPPI STATE, MS 39762

REPORT FORM
USD1 /PWS

IORGANOCHLOR INES (SUPPLEMENTAL)I

—a— —

PARTS PER MILLION AS RECEIVED (WET WT)

Date P.O. Recd O8/09/9C
Date Spis Recd 1O/23/9(
Queue Date 12/2O/9(

FWS s ASH5—Sb ASH6—B ASH6—Sa ASKS—Sb ASKS—Sb CT1—B CT1—S

LAB * 804162 804163 804154 804165A 8041656 804166 804167

Duplicate
MATRIX Sediment Mussel Sediment Sediment Sediment Mussel Sedirnenl

COMPOUND

Dicofol ND* ND ND ND ND ND ND

Endosulfan I ND ND ND ND ND ND ND

Endosulfan II ND ND ND ND ND ND ND

8—Monohydromlrex ND ND ND ND ND ND ND

lO—Monohydromire ND ND ND ND ND ND ND

2,8—Dihydromirex ND ND ND ND ND ND ND

(cis)5,10—
D~hydromirex ND ND ND ND ND ND ND

(trans)5,1Q—
Dihydromirex ND ND ND ND ND ND ND

OTHER:

. I
. I

WEIGHT (g) 474 178 587 276 276 155 404

MoISTURE (%) 37.6 93.0 30.8 36.0 34.8 92.0 44.6

LIPID (%) — 0.260 — — — 0.440 —

Tissue,
PCBs.

Soil, Etc. 0.05 for Toxaphene and POE

Signature



—C. —

for Toxaphene and P02

C

SAMPLE TYPE: Mussels
and S•dlment

CAT NO. 6335
REG.ID C: 90—5—051
ORDER NO. 85800—0—

6254

Box CR
MISSISSIPPI STATE, MS 39762

REPORT FORM
USD1 /FWS

IORGANOCHLOR I NES (SUPPLEMENTAL)I

PARTS PER MILLION AS RECEIVED (WET VT)

Date P.O. Recd 08/09/90
Date Spla Recd 10/23,90
Queue Date 12/20/90

. Matrix
FWS * 012—8 CT2—S NIL]- Blank Blank Spike Spike

LAB * 804168 804169 804170 804171 for Level 804172

MATRIX Mussel Sediment Sediment Reagent Sediment Sediment Sediment

COUPOUND

Dicofol ND ND ND ND ND 0.040 0.046

Endosulfari I ND ND ND ND ND 0.010 0.010

Endosuifan II ND ND ND ND ND 0.025 0.024

8—Manohydromlrex ND ND ND ND J ND 0.10 0.10

10—Monohydromlre ND ND ND ND ND 0.10 0.10

2,8—Dihydromirex ND ND ND ND ND 0.10 0.10

(cis)5,10—
Dlhydromirex ND ND ND ND ND 0.10 I 0.10

Ctrans)5 10—
Dihydropljrex ND ND ND ND ND 0.10 0.10

LOTHER:

H
WEIGHT (g) 165 479 444 — — —

MOISTURE CX) 92.5 45.6 28.2 — 50.0 50.0

LIPID CX) 0.460 — — — — —

Lower Levelof Detection —0.01 ppm for
For Water, LLD— 0.005 ppm for OCs, Tox
*ND — None Detected

— Not Spiked

Tissue, Soil,
PCBs.

Etc. 0.05

/0
O~\ aY-t-t.~..,

Si gnat~re 4



Mr~),Jl,,.)Irt-I .)‘M’t ~..t1tMlt.AL L.1b0NAuNI

BOX CR
MISSISSIPPI STATE, MS 39762

REPORT FORM
USD I /FWS

~cHLoRINEscs~EuEwT~?

PARTS PER MILLION AS RECEIVED (WET WT)

Date P.O. Reed 08/09/90
Date SQIS Rood 10/23/90
Queue Date 12/20/90

% Matrix
FWS a Recovery Blank Blank Blank Spiket Recovery

LAB * 804173 804174 for 804175

MATRIX Reagent Reagent Fish Fish

COMPOUND

Dicofol 115 ND* ND •ND 0.095 95

Endosulfan I 100 ND ND ND 0.038 95

Endosulfan Ii 96 ND ND ND 0.10 100

8—Monohydromlrex 100 ND ND ND 0.10 100

10—Monohydromire 100 ND ND ND 0.10 100

2,8—Dihydromirex 100 ND ND ND 0.098 98

(cis)5110—
Dihydromirex 100 ND ND ND 0.091 91

(trans)5.10—
Dihydromirex 100 ND ND ND 0.11 110

OTHER:

)EIQHT (9)

MOISTURE (%)

LIPID cx)
Lower Level of Detection — 0.01 ppm for
For Water, LLD— 0.005 ppm for OCs, Tox
*ND — None Detected
**Spike — 0.10 ppm for Fish except
Endo.I ® 0.u4 ppm.
~~Ns — Not spiked

SAMPLE TYPE: Mussels
arid Sediment

CAT NO. 6335
REG.ID a: 90—5—051
ORDER NO. 85800—0—

6254

rage ~

Tissue, Soil, Etc. 0.05 fcr
PCBs.

C
~N Ofl/l~N

Toxaphene and POB

4Si gna~re



Method 1. Analysis For Organochiorine Pesticides and PCBs In

Animal and Plant Tissue.

Ten gram tissue samples are thoroughly mixed with anhydrous sodium

sulfate and soxhlet extracted with hexane for seven hours. The

extract is concentrated by rotary evaporation; transferred to a

tared test tube, and further concentrated to dryness for lipid

determination. The weighed lipid sample is dissolved in petroleum

ether and extracted four times with acetonitrile saturated with

petroleum ether. Residues are partitioned into petroleum ether

which is washed, concentrated, and transferred to a glass

chromatographic column containing 20 grams of Fiorisil. The column

is eluted with 200 ml 6% dlethyl ether/94% petroleum ether

(Fraction I) followed by 200 ml 15% diethyl ether/85% petroleum

ether (Fraction II). Fraction II is concentrated to appropriate

volume for cuantification of residues by packed or capillary column

electron capture gas chromatography. Fraction I is concentrated

and transferred to a Silicic acid chromatocraphic column for

additional —‘e2rup requ~red for seDaratiop of PCBs &om other

o—ganoc’ilori~es. Th—ee fr~ctio~s are elut°~ ~om ~e sUicic acid

column. Each is concentrated to appropriate volume for

uantification of residues cy pecked or meca:crecoutn, eectrcn

capture gas chromatography. POBs are found in Fraction Ii.



Method 2. Analysis For Organocftlorine Pesticides and PCBs In Soil

and Sediment.

Twenty—five gram soil or sediment samples are extracted with

acetone followed by hexan&, by allowing to soak one hour in each

with intermittent shaking. The combined extracts are centrifuged

and decanted into a separatory funnel containing sufficient water

to facilitate partitioning of residues into hexane portion. The

hexane is washed twice with water and concentrated to appropriate

volume for transfer to a 1.6 gram Florisil mini-column toDDec with

1.6 grams sodium sulfate. Residues are eluted from the column in

two elution fractions. Fraction I consists of 12 milliliters

hexane followed by 12 milliliters of 1% methanol in hexane, and

Fraction II consists of an additional 24 milliliters of 1% methanol

in hexane. If additional cleanup is required to separate PCBs from

other organochiorines in Fraction I, further chromatography on a

Silicic acid column is performed. Quantification of residues in

the two Florisil fractions and three Silicic acid fractions is by

pecked or megabore column, electron capture gas chromatograDhy.



Elution Profiles for Florisil, Silica Gel and

Silicic Acid Column Separations

A. Florisil Column:

1. Fraction I (6% ethyl ether containing 2% ethanol, 94%

petroleum ether)

HCB, alpha-BHC, beta—BHC, gamma-BHC, delta-ENC,

oxychlordane, heptachlor epoxide, gainma-chlordane,

trans-nonachlor, toxaphene, PCB’s, c,p’—DDE,

alpha-Chlordane, p,p’—DDE, p,p’—DDT, cis-nonachior,

o,p’-DDT, p,p’—DDD, p,p’—DDT, mirex, dicofol,

endosulfan I (Split with Fil).

2. Fraction II (15% ethyl ether containing 2% ethanol, 85%

petroleum ether)

dieldrin, endrin, dacthal, endosulfea I (split with Fl),

endosulfan II (split with Fill), endosulfan sulfate (split

with Fill).

3. Fraction III (50% ethyl ether containing 2% ethanol, 50%

petroleum ether)

endosulfan II (split with FIl), endcsulfaz sulfate

(split with ill), malathion.



B. Florisil Mini-Column:

1. Fraction I (12 ml hexane followed by 12 ml 1% methanol in

hexane)

HCB, gamma-BHC (25%), alpha-BHC (splits with Fil),

trans-nonachlor, o,p’-DDE, p,p’-DDE, o,p’-DDD, p,p’-DDD

(splits with FlI), o,p’—DDT, p,.p’—DDT, mirex,

cis-nonachior, cis-chlordane, trans—chiordane, PCB’ 5,

Photomirex and derivatives.

2. Fraction II (24 fli 1% methanol in hexane)

gamma BHC (75%), beta—BHC, aipha—BHC (splits with Fl),

delta-BHC, oxychlordane, heptachlor epoxide, toxaphene,

dicofol, dacthal, endosulfan I, endosulfan II, endosulfan

sulfate, octachlorostyrene, Kepone (with additional l2mls

1% methanol in hexane).

C. Silica Gel:

1. SC Fraction I (100 ml petroleum ether)

n—dodecane, n-tridecane, n-tetradecane, ocylcyclohexane,

n—pentadecane, nonycyclohexane, n—hexadecane,

n—heptadecane, pristane, n—cctadecane, phytane,

n-nonacecane, n-eicosane.

2. SC Fraction Ii (100 ml 40% methylene chloride in Detroleum

ether followec cy 50 ml methylene cnLDrlce)

napthaiene, fluorene, phenanthrene, enthracene,

fluoranthrene, pyr~ne, 1,2—benzanthracefle, chrysene, benco

[b] fluoranthrene, benzo [k] fluoranthrene, benzo fe]

pyrene, benzo [a] pyrene, 1,2:5,6-dibeflzaflthraCefle, benzo



(g,h,I) perylene.

0. Silicic Acid:

1. SA Fraction I (20 ml petroleum ether)

HCB, mirex

2. SA Fraction II (lOOmi petroleum ether)

PCB’s, p,p’-DDE (splits with SA III)

3. SA Fraction III (20 ml mixed solvent: 1% acetonitrile,

80% methylene chloride, 19% hexane)

alpha-BH0, beta-.BHC, gamma—BHc, delta-BHC, oxychiordane,

heptachlor epo.xide, gamrna—chlordane, trans-chlordane,

toxaphene, o,p’-DDE, alpha—chlordane, p,p-DDE (splits with

SAIl), o,p’-DDT, cis—nonachlor, o,p’-DDT, p,o’—DDD,

p,p-DDT, dicofol.



Appendix 2. Results of organophosphate and carbamate analyses of sediments
and mussel tissue (Elliptio oornplanata) collected from the Ashue lot,
Connecticut, and Mill Rivers in 1990.



U. S. FISH AND WILDLIFE SERVICE

PATUXENT WILDLIFE RESEARCH CENTER

ENVIRONMENTAL CONTAMINANTS RESEARCH BRANCH

QUALITY ASSURANCE REPORT

CATALOG: 6335 REGION: 5 REGIONAL ID: 90-5-051

These analyses were performed by the Patuxent Analytical Control Facility in
conformance with the Environmental Contaminants Research Branch Quality Assurance
Program.

The accuracy, as measured by spiked sample analyses was acceptable.

The precision, as measured by duplicate sample analyses, was acceptable for all
analytes.

c~aLa P ~ 3-Jo-?!
Qu99ty Assuran~e Officer Date

&

M~R 2 51991

WV DUFE ENN~M~~SH & cQNGO~D. N.H.



United States Department of the Interior

FISH AND WILDLIFE SERVICE
PATUXENT WILDLIFE RESEARCH CENTER

LAUREL, MARYLAND 20708

Date _______

ANALYTICAL METHODOLOGY FOR
ORGANOPI-JOSPHATE/CARBAMATE SCANNING

CN _________

Matrix Thsuc / SccLi~jr

Sample Preparation Date /- 30 -

Summary: This method involves homogenization of the sample followed by
mixing with acetone and rnethylene chloride to separate the pesticides
from the tissue. The organic extract is filtered and adjusted to
volume prior to gas chromatography using a flame photometric detector
for organophospate determinations and a nitrogen phosphorus detector
for carbarnate determinations. Megabore capillary columns are used
for the GC separations.

Reference

Patuxent Wildlife Research Center, Analytical Chemistry Group SOP
Organophosphate/Carbaniate Scanning Method (0-25.00). April 28, 1989.

ANALYST CERTIFICATION OF PROCESS

I certify that these analyses were performed according to the standard
operating procedure as described by the method listed above.

There were no deviations

D~viations were necessary _________

Description and reasons for deviations: ).~.c *o Ine~e. ~ ~
L~’- r1~c.’t41o~v( it C<~,42 aLcJc.~cst. ~t’.’&r, rep~~rr.

-~4~
AnalYst)



L’~1 I

.3U~MITT ER:
SUB t.D.#:

I~U 1 ~ :c’ntt?j
r?:.~~r~i ‘j’n’.i’o~ E~ci1itv

cr,~ RE F.JRT

Whole Aljquot

1264
1265
1 26~
12~7
1. :?~•S

‘-‘“U

1271
1272
1273
1274
1275
1276
1277
1278
1279
129’)
1251
1282
1283
1284
1255
1266
1297
1258
129S

i

SUBMITTER ID IDENTIFICATION

ASH 1 —5:
ASH2—B
ABR3-Ei
A S H 4—5:
ASH5-E’
ASH5—B
ASH6-Ei
ASH6-B
CTI 1—B
CT I 2—B

ASH1—Sa
A$H1—Sb
ASH2—Sa
ASH2-Sa
ASH2—Sb
ASH3-Sa
PSH3—Sa
ABH3—Bb
ASH4—Sa
ASH4—Sb
ASH5—Sa
ASH5—Sb
AS H6 —Ba
ASH6-Sb

CT1—S

PROCEDURAL BLANK
MUSSEL TISSLIE
MUSSEL TISSUE
ML!SSEL TISSUE
MUSSEL TISSUE
MUSSEL TISSUE

MUSSEL TISSUE
QPJCAREcAMPiTE SPIKE
MUSSEL TISSUE
MUSSEL TISSUE
PROCEDURAL BLANK
SED I MENT
SE DI MENT
SEDIMENT
DUPL I CATE
SEDIMENT
BED I MENT
OP/CARBAMATE SPIKE
SEDIMENT
BED I MENT
SEDIMENT
SEDIMENT
SED I MENT
SEDIMENT
SEDIMENT
SEDIrIENT

wt arams wt crams

26
10.01
1(’. 23

10. 1.~
10.06
IL.’.
10.46
10.06

10.07
a .09
10.07
iC. 07
~
10.13
10.25
IC’. 1:3
10.04

— c~.
1 0. 1 4
10.26
1 1
10.13
1). :1

SAMPLE ID

6315 usriri: 3C’rn rne9abore: 7). cvann~rcr’v1
03/18/91 7~. IDM~nVl r’clv-s: 1cxan’~ for flR~
Kenneth Carr 5) r~henv1 methyl ro1v~ 1 ic~ane
90—5—051 icr’ carbarnates

DUPLICATE



Is

LJet Ljc~iqii b

CDMF c’UND i:~7 1:3~5 :71

— t— .-— C C, fl C /fl Ctr-~cephate -.‘2...i -b,..., —..L...j ~ -...~ .,

- . - -.- = -.- C ~ = -•~~ CH:1npho~—-rrI~-thvi -..j.., •~._ -\L’.~i ~ ~.L.i

Chlorpvri-fosdLLrSb-afl <0.5 :1.5 :0.5 (0.5
Coumaphos :0.5 -(0.5 <0.5 fl 5 -cO.5 <0.5
Demelon <0.5 (0.5 <0.5 <0.5 <0.5 <0.5
Diazinon <0.5 <0.5 <0.5 <0.5 .:0.5

— = .---~ tr Cr
Dichiorvos ~u.b -co.5 <~U.D St.j

Djcrotophos <:o.s <0.5 ~:o.s <0.5 <0.5 <0.5
Dimethoate <0.5 <0.5 ~u.5 -US .:n5
Disulfoton <0.5 <0.5 <0.5 (0.5 <0.5 <0.5
DL’rsban <0.5 <0.5 <0.5 :1)5 <0.5
EFtJ -<0.5 •:fl•~ •~fl.5 .::fl5 -::fl.5
Etho~r’op ~*.5 <0.5 <0.5
Famr’hur <(‘.5 -(0.5 <0.5 -(0.5
Fensul-fothian <0.5 <0.5 <0.5 -(0.5 -(0.5 <0.5
Fenthion <0.5 <0.5 <0.5 -~0.5 <0.5 cO.5
Malathion <0.5 <0.5 <:0.5 <0.5 -(0.5 (0.5
Methamidophos <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Methvl Parathion -(0.5 <0.5 <0.5 -(0.5 <0.5 <0.5

= ~-- = = -.-.- = —.-~ C ~ =Mevinphos .~,._, ~ ~ ~

Monocrotophos <0.5 <0.5 -(0.5 <0.5 <0.5 <0.5
Parathion <0.5 -(0.5 <0.5 <0.5 <0.5 <0.5
Phorate <fl.5 -(0.5 <0.5 -(0.5 <0.5 <0.5
Terbu+os <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Trichioricfl 0.5 -cu.5 -(0.5 ~ -(0.5 <0.5

CARB~M~TE ANALYSES
(US/S Wet -Wei~ht)

COMPOUND 1265 1266 12-57 12e2 1269 1271

Aldicarb -(1.0 <1.0 <1.0 -:1.0 <1.0 <1.0
Ca.tarvl (1.0 <1.0 -(1.0 <1.0 1. <1.0
Car~o~ura.fl <1.0 -:!t~ élñ -I.:. <.i.J 1
Metnio.ca~b -:1L -c1.(’ :1.) -.:-
— - - - — 1 - - -: - -: 1 C;uxam’,-s -.. • U —-. • LI —.. .- ... -. -. .

ContInuec



;s~t

[it.

CARB~MATE ANALYSES
(U~/6 Wet Wei~ht.

I —

Z1 —.

cDriFDL~ND 1274 1275 1273 12BC’

<1.0

.1..)

r~iC$Zr

jzj:in ;n~~— methyl
Ch1orc-~t’
Co u ma ~ n ci
Demeton
Diazinon
Dichlorvos
r:icrotoph:~cs
Dimethoate
Di suit ot on
Dursb en
EPN
E t ho ~ r
F a in p h ur
Fen3ul -€oth i on
Fenthion
Ma lath ~on
Methamidopho5
Methyl. Parathion
Mevin~hos
H on oc rot op ho
Paratn ion
Ph orate
Te rb u fos
Trich!c-rion

~i•. it.

05

I_i •

-cu.::

:1’ —

5

5

<(‘.5

<0.5

U .

~i.I.:J

5
<:o. 5
0. 5

5
-H’ 5
<0. 5
0. 5

.5

.co-.5
a • s

<0.5

<0. 5

C

<0.5
D

• -, C,
i_i

<0.5

<a.

<:o. 5
<0.5
sO.5

• t.. •

— .1_i.

<0.5
C.’.

5

S C).

<i:. 5
I.., •

SO.D
<0.5

C.,

a. 5

C_i •

C:
I),

‘.0.5
<0-is
(0.5
<0. 5
-:0.5

—I

0.

‘:çj_ ,

=

<0.5
<0.5

<0.5
<0.5
<0.5

I.

1~~ 5
<0.5

5
<0.5
<0.5
cO.5

:0.5
c0.5

sn. t,
I—I.

<.0.5

fl

S I) • 0

<.0.0
c~O S

<0.5

5 •:c. 5 <a. S
s0.5 <0.5

A ‘di r o
Carbar-; I
C~roc~:ranl
Me tn

1
<1.0

Cont lnLLed



• L.1i1t

•€~l.; L4~~~c:[iL

CAREANATE ANALYSES
(US/S Wet Weiqht)

CD NP DUNE 1291 1293 1264 1253 12S7

S 1 •

I 1 . 0 c .

<.1.0 (1.0

1::E1 ~ i;—

fr1CCPfl~~P = ‘‘ I 5 I

,.~:irI,ho~—frietr\1 :0.5 <:0.5 <0.5
Ch1orp’,ritos—dur~bafl çfl.5 .T.5 •::T,.5 <:.z :.•(~5
Coumaphoa <0.5 ~:o.s ~o.s <:0.5 <0.5 <0.5
Demeton ~:o.5 <0.5 <:o.s <0.5 <:0.5 <0.5
Diazinon <0.5 <0.5 ~:o.s .0.5 <0.5
Dichioros u5 n5 5 1)5
Dicrot,tphos /fl5 :05 .:fl5
Dimathoate <0.5 .:.:0.5 <0.5 <~.5 .(~5 .çfl5
Disulfoton <0.5 5 <u.S <.0.5 <0.5
Durshan <0.5 <0.5 <0.5 ~0.5
EFN <0.5 <0.5 <0.5 •:C•5 <0.5

= ‘I ñ ... I -, .211Ethopro~ c’. •... . ~., . .. . . . - . —

Famphur <0.5 •~0’.5 :05 <0.5 s).5.
Fensul+othiofl <0.5 <0.5 <0.5 sO.5 <0.5
Fenthior <0.5 <0.5 .::0.5 •(..5
Malathion <0.5 <0.5 ~:o.s <0.5 <o.~
Metharnidophos <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Methyl Parathion ./fl 5 <0.5 <0.5 cO.5 ~.0.5 <0.5
Mevinnhos . <0.5 :05 (05 <0.5 <0.5
Monocrotophos . <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Parathion <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Phorate <0.5 <0.5 <o.s <~~5 •(fl5 <0.5

.. fl -fl .rc)Terbu4os Ui •-..Q.,-’ ••..Ch.-i .

. — C: ) — 1Trichiorton Nc.-, -..,. -i ,. .-,

Aldicarb
Carbarv I
Garb c -f u r an
t-iethiccarb
Dxarnvl

1 . 0
<:1

Continued



C’ C4 .-5
I ,-~‘ . ~. —

~i ~ ~r~:t /
UJ2/L7L’~c. LJt~2Cüit)

COMPOL;N: 1 1 :Ec 1 1~9~

~cephate (.5 h’.5 <~:‘,5 <0.5
ii:inphc’s—metnvl <~:~.5 •~..o.s cU.5 -:.Q.5 c0.5
‘:h1of’p\r:#os—dur—~L,arI <0.5 (0.5 -(0.5 <:0.5 <0.5
Ccumaphc5 -.(~5 <:0.5 -:o5 <o.s -:0.5
Demeton <0.5 <0.5 <0.5 <0.5 <0.55
E’iazincn ~o.s <:0.5 <0.5 <0.5 <0.5
Dichiorvos <0.5 <0.5 <:o.s (0.5
Dicrotcznc ‘-.0.5 •{(,5 ~:o.s <0.5 <:0.5
Dimethoate <0.5 <0.5 <0.5 <0.5 <0.5
Disulfo:cn <0.5 <0.5 <0.5 <0.5 -(0.5
Dursban <0.5 <0.5 <0.5 <0.5 (0.5
EPN c.0.5 <0.5 <(‘.5 <0.5 -(0.5
Ethoprc~ -(0.5 (0.5 <(‘.5 (0.5
Famphur <0.5 (0.5 ~ 5 <0.5 <0.5
Fensui-f~rbicn <0.5 <0.5 <0.5 <.0.5 <0.5
Fenthion -(0.5 <0.5 <0.5 -(0.5 -(0.5
Malatha~n (0.5 ~0.5 <:0.5 ~:o.s -::fl~5
Methanico~hoa -(0.5 <0.5 -(0.5 <0.5 -c0.5
Methyl Parathion <0.5 -(0.5 <0.5 <0.5 <0.5
Mevinphcs <0.5 <0.5 <0.5 <0.5 -(0.5
Monocroto9hos -(0.5 <0.5 ‘<:0.5 <o.s <0.5
Parathicn - <0.5 <0.5 <0.5 <0.5 <0.5
Phorate ~ 5 ko. 5 <0.5 (0.5 <0.5
Terbulos <0.5 <0.5 <0.5 <0.5 <0.5

‘5 u5 5 ‘a5 u5 - --

CARBAMATE APffiLYSES - -

‘US/S Wet Weiqht)

CDMPDUt~~~ 1266 1265 1290 1291 1292

Aldicaro (1.0 -(1.0 <1.0 <LU <1.0
Carbarvi <1.0 <1.0 -(1.0 <1.0 - -(1.0
Car’bofcrsn - - <1.0 -(1.’) <1.0 - <l.’’
Methicc5*b <i.~ <.1.0 <1.0 <.1.0
uxamYl <1 . - (1 . -c: .0 -:‘.: <1 .0

These ~naivses are qual itet ive: extraction ~araeneters ha’~e not been
optim:za: and recoveries have not been determined. Inter’~retaticn c-f
data shculd be based on the qualitative presence oi the compound(s)
end not the reported concentrations. Compounds re~crted as ‘< detect ion
limit’ were not detected at that estimated limit. ~onibiv due to ~ocr’
methoc ~eriormance or major in ter-ferences with anaivte in that sample
matrix. -

The ncm:nel lower limit c-f reportable residue bases on a 10 qr’arn samrle is
c.5 r~m wet we~qht icr DPs end 1.0 ppm wet weiqht ior car’bamates.
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•i1 ~I: ~335

RECOVERIES

CONFOUND

{~.Idica;’h
Cerbarvl
Carbofuran
Math iocarb
O;amvi

bL!Dm it. It:
Lab It:

Spike
U q

tv.

5’:). o
sc~.

S H 5
I )7’~

Lab
~.‘a 1 ue

0 •

49. 0

Sihmit.tt:,~SbE—Se.
Lab t~: ~232

Lab
Va 1 u

LU 5

53.0
44.5

DUPLICP~TES
(US/S Wet L’Js’iqht)

1272
1279

I . 0
(1 .

<1 . o
1 .

3L_iNKS
US

These analyses are cud itative: e~.traction parame;erz have rot been
optirni:ed and recoveries have not been determined. Interpretation o~
data should be be.sed on the z.e.1 itative 2resenc€-: the co~ound
end rot the reporteo concen;r 3.tiOnE. Comnounde re:.:r’te: “ c:etec;:or;
limit’ were not detected at the; estimated limit, ~oss:biv cue to poor
method performance or’ major anter-farences with anaivte in tnat sample
mat r i

The nominal
f~’ DEs and

lo~ier ljmit
1. C’ PPm wet

oi re~~rtab1e residue ic (,5 p~rn wet wei~ht
wei;nz ~or car’bar~ates base: cr a. I’) c sample.

CHIE CHEMIST

Recover v

103.
‘7b.

105.0

Recover’ v

1

IC’b. ‘:
Co f_I

CONFOUND

~idicarb
Carbarv 1
Car bo 4 u ran
Math i ccarb
C’xamyl

1269
A270

1 . C’
-ci 0
<:1.

1 0
-(1 .

12~4

:1:1

<10.0
<1C’. 0

1 .

-(IC. 0

1275

0
<10.0
<1 0 • 0
<10. c)
<:io. a




